Surface-epitope masking: a strategy for the development of monoclonal antibodies specific for molecules expressed on the cell surface.
Producing monoclonal antibodies against specific targets, including tumor-specific antigens, is a tedious and extremely inefficient process. Our purpose was to determine whether DNA transfection combined with an immunologic masking tactic could be used to efficiently generate hybridomas that secrete monoclonal antibodies. The quest was for monoclonal antibodies that would react with molecules existing on the surface of genetically altered cells. We developed a masking technique called surface-epitope masking (SEM). The SEM procedure involves the selective blocking of surface antigens present in a genetically engineered cell (referred to as a "tester") with high-titer polyclonal antibodies that have been produced against the untransfected parental cell (referred to as a "driver"). Surface-epitope-masked tester cells were injected into BALB/c mice; immune spleen cells then taken from these mice were fused with myeloma cells. This process resulted in the efficient generation of hybridomas that secreted monoclonal antibodies that reacted with cell-surface antigens on transfected tester cells and with additional cell types that expressed the same surface molecules. In one case, CREF-Trans 6 cells were engineered to express a typical multidrug-resistant (MDR) phenotype. Using CREF-Trans 6:MDR cells as a tester cell line, we utilized the SEM procedure to produce monoclonal antibodies that displayed surface reactivity to both CREF-Trans 6:MDR cells and MDR human breast carcinoma (MCF7) cells. In a second case, human prostatic carcinoma CREF-Trans 6 cells, which were DNA transfected and derived from nude mouse tumors, were used as the tester cell line. The SEM procedure was again used to produce monoclonal antibodies. These antibodies were designed to and did react with: (a) tumor-associated antigens on the surface of the original LNCaP cell line used to obtain human prostatic carcinoma DNA, (b) primary and secondary nude mouse transfectants derived from tumors, and (c) two additional human prostatic carcinoma cell lines, DU-145 and PC-3. The SEM approach was used for the efficient and selective development of monoclonal antibodies that react with cell-surface molecules with both known and unknown functions. The SEM procedure should be useful in producing monoclonal antibodies and identifying genes associated with important cellular processes, including immunologic recognition, tumorigenesis, metastasis, atypical multidrug resistance, and autoimmune diseases.